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completely exhausted that we must resort to the very questionable expe- 
dient of disguising old expressions under new symbols, in order to establish 
the semblance of a claim to be a discoverer. I hope, therefore, that when 
Mr. Scratchley next favours us with any remarks, I may not be called upon 
to say of them, what I feel obliged to state of these, that " what is new in 
them is not true," and " what is true is not new." 

I am, Sir, 

Yours very truly, 

AN ACTUARY. 



ON THE SAME SUBJECT. 
To the Editor of the Assurance Magazine. 

Sir — A tract has been recently issued by Mr. Scratchley, " On the 
Valuation of Post Obits and Contingent Reversions," which affords matter 
for a few useful remarks; and I shall be glad if you can make room for 
them in the pages of the Magazine. 

Mr. Scratchley takes for his text the case submitted to an actuary in 
connection with the Joddrell Policies, which case is as follows: — 

" What amount should a post obit be for, to be paid by a gentleman aged 35, if he 
outlives his father, aged 74 ? 

" The consideration to be an annual payment of £330, together with the necessaiy 
insurance on the younger life, which can be done at 5 per cent., he not being a very good 
one; the old life to be calculated to live ten years." 

Leaving out of view the last clause — " the old life to be calculated to 
live ten years" — which is here out of place, and on which I shall have more 
to say anon, the case is a sufficiently simple one. To solve it generally: 
calling the elder and the younger lives (y) and (x) respectively, and the 
amount to be assured on (x) against (y) — which will also be the amount of 
the post obit — A, then it is obvious that the seller of the annuity will have 
to pay annually, during the joint continuance of (x.y), o+jtA, where a is 
the annuity allowed to (x), and ir the Office premium per £ for the sur- 
vivorship assurance; and he will receive A on the failure of the joint lives, 
from the Office, if this failure take place by the death of (x), and from (x) 
if by the death of (y). Now the present value of the compound payment is 
(q+^N... .,., benefit A(,N_, ,-N..,) 

D.., . D.., 

equating, and solving for A, we get, 



A=- 



v— t— N*. y -r- N,., . „_i 

In the case before us, o=330 and irss'05. Hence, using Jones's 
Tables, we easily obtain, 

5 per Cent. 6 per Cent. 

A=£4,564. 12s., or £4,715. 11*. 
The opinion of the actuary consulted is stated to have been as follows: — 

" Assuming that the older life will live ten years, and that the younger will survive 
the elder, I am of opinion that the amount of the post obit, to cover the necessary insur- 
ance, should not be less than £12,832." 

The amount here assigned as that of the post obit is very different from 
that just found, being nearly three times as large. The difference originates, 
no doubt, somehow, in the actuary having not only adopted the gratuitous 
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assumption prescribed in the case, namely, that the elder life will survive 
ten years, but also added another at his own hand, namely, that the 
younger life will survive the elder. The actuary does not state, of course, 
how he arrives at his result; but Mr. Scratchley gives what he calls a 
solution of the problem, as modified by the two assumptions, in which he 
brings out the same result. The probability therefore is, that the actuary's 
process is the same as Mr. Scratchley's. 

Now I believe I am warranted in saying, that the so called solution is 
not a solution of the problem as modified, but of a different problem alto- 
gether, namely, of this: — Required the amount, A, of an annuity certain, 
payable in advance, of a+irA, in ten years. And to reduce the problem as 
modified to this, a third assumption is necessary, which is tacitly made by 
Mr. S. in his solution — namely, that the joint lives will fail (of course by 
the death of the elder) exactly at the point of time which separates the 
tenth from the eleventh year! 

The legitimate form of the problem, 'subject to the first two assumptions, 
would be this : — An annuity (in advance) of a + n- A is to be paid during 
the next ten years, and continued during the joint continuance of two lives, 
to be nominated at the end of that time, aged respectively 45 and 84. 
Required A, the amount of the equivalent assurance on the joint duration of 
the same two lives. It is likely enough that in this form the problem 
would be repudiated both by the propounders and by the actuary. It is 
not the less true, however, that this is the form to which their unwarranted 
assumptions reduce it. In this form the problem admits of a legitimate 
solution, which I do not stop to give. 

It is very evident that the case, with its slipshod English, is the pro- 
duction of a non-professional person, and there is therefore some excuse for 
the introduction in it of the first assumption. The idea was probably to 
furnish the actuary with what was considered a necessary datum for the 
solution of the problem, by intimating that the elder life was of such a 
goodness that his duration might be considered as ten years certain. But 
surely the duty of an actuary in such circumstances was, instead of adopting 
an unwarranted assumption, and adding to it another equally unwarranted, 
to discard all such, and solve the problem on correct principles; explaining 
to his client, if necessary, that in this mode of proceeding due account was 
taken of the contingencies, not only of the next ten years, but also of every 
subsequent year during which the two lives could jointly subsist. Espe- 
cially the anomaly ought to have been avoided, of making an assumption at 
variance with the conditions of the problem. If the younger life is to sur- 
vive the elder, why assure against the contingency of the predecease of the 
former? 

Mr. Scratchley says of the first two assumptions spoken of (both of 
which he seems to father on the framer of the case), that they " are erro- 
neous, as by the Carlisle Law of Mortality the joint existence of two lives 
aged 35 and 74 is only worth, at 5 per cent., 5 - 881, or less than six 
years' purchase." Erroneous is clearly not the term by which to describe 
them. They are unwarranted, unnecessary — altogether out of place. 
However, to pass from this, are we to understand from the language just 
quoted that Mr. S.'s only or chief objection to them rests on the term, ten 
years, to which they extend? Would his objection have been weakened, 
had the term been less; and would it have been removed had the term been 
reduced to that of the mean duration, discounted at Jive per cent, f All this 
the language quoted seems to imply. And yet this cannot be his view, as 
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he discards the assumptions from the amended statement of the case, which 
he gives preparatory to a correct solution of it. The language quoted must 
therefore, I suppose, just be looked upon as an illustration of the vagueness 
of expression one is apt to fall into who commences writing on a subject 
which he has not fully considered in all its bearings. 

Mr. Scratchley gives two correct solutions of the problem, as divested 
of the extraneous assumptions imported into it. The first, he says, is in 
accordance with " the ordinary mode of calculation." I suppose it is, 
where the use of Barrett's columns, with the facilities they afford, is 
eschewed. But I doubt whether one person in ten of those into whose 
hands the tract will fall will understand that, by his periphrastic definition 
of "A" — namely, the " accumulated amount, with interest (by the end of 
the year when one [?] has died), of £1 a year, payable in advance, during 
the joint existence of x, y" — he means simply, the assurance on (x.y) that 
an annual premium of £1 will provide. 

Of his second solution Mr. S. says, that it is in a form which he believes 
is " not to be found in works on life contingencies." It may be so. Works 
on life contingencies do not profess to solve all the problems that may arise 
in practice, nor to give forms for their solution. What such works gene- 
rally profess is, to lay down and exemplify principles; but the practical 
application of these is necessarily left to the judgment and intelligence of 
their readers. 

The tract under consideration affords matter for further remark; but 
having exhausted my own time, your space, and, I fear, the patience of 
your readers, I must for the present forbear. 

I am, Sir, 

Your most obedient Servant, 
London, XZth February, 1857. G. 



ON THE GRANT OF POLICIES WITHOUT FURTHER PAYMENT, 
IN CONSIDERATION OF PREMIUMS RECEIVED. 

To the Editor of the Assurance Magazine. 
Sir — It has been the practice of late years, with some of the Life 
Insurance Offices, when the assured is unable to continue his payments on 
an ordinary policy, to offer him, in exchange, a policy of a smaller amount, 
free from all future payments — or, a " paid-up" policy. More recently, the 
amount of this paid-up policy has been fixed by a new Office (the Unity) 
as equal to the amount of the premiums that have been paid on the policy, 
so that the representatives of the assured will receive back the amount that 
has been paid to the Office. As this is a plan that is likely to be pleasing 
to the public, from the circumstances of its being so readily understood, 
and carrying with it the appearance of equity, it will be interesting to 
examine in some detail its operation in practice.* We can very readily 
find a simple expression for the amount of the paid-up policy that may be 
given in exchange for the surrender of an ordinary policy after the lapse of 
any number of years. Thus, suppose that a policy, taken out at the age m, 
has been in force n years, the premium being just due and not paid; also, 
as usual, let a m , A„, denote the values of an annuity and an assurance of 
£1 on a life aged m ; also, P m the annual premium for an ordinary assur- 

* There are two letters on this subject in the Post Magazine for October, 185S, but 
they take only a partial view of the question. 



